Molecules of 1,3-diamino-4-nitrobenzene, C 6 H 7 N 3 O 2 , are linked by NÐHÁ Á ÁO hydrogen bonds [NÁ Á ÁO 2.964 (2) and 3.021 (2) A Ê ; NÐHÁ Á ÁO 155 and 149 ] into (4,4) nets. In 3,5-dinitroaniline, C 6 H 5 N 3 O 4 , where Z H = 2, the molecules are linked by three NÐHÁ Á ÁO hydrogen bonds [NÁ Á ÁO 3.344 (2)± 3.433 (2) A Ê and NÐHÁ Á ÁO 150±167 ] into deeply puckered nets, each of which is interwoven with its two immediate neighbours.
Comment
Mononitroanilines and their simple C-methylated derivatives can form hydrogen-bonded supramolecular structures in one, two, or three dimensions. Thus, 2-nitroaniline (Dhaneshwar et al., 1978) and 4-methyl-2-nitroaniline (Cannon et al., 2001) both form simple chains, 3-nitroaniline (Ploug-Sùrensen & Andersen, 1986 ) and 4-nitroaniline (Tonogaki et al., 1993) both form sheets, while 2-methyl-4-nitroaniline forms a threedimensional framework (Ferguson et al., 2001) . Although the methyl groups play no direct role in the hydrogen bonding, nonetheless they can have a major in¯uence on the overall supramolecular structure in some instances. Thus, while 3-nitroaniline forms sheets, its 4-methyl analogue (Cannon et al., 2001 ) forms a mixture of ladders and simple chains; similarly the supramolecular structure of 4-nitroaniline is twodimensional, while that of its 2-methyl analogue is threedimensional.
Notional replacement of a methyl group by either a second amino group or by a second nitro group, which thus introduces an excess either of hydrogen-bond donors or of hydrogenbond acceptors, may be expected to have a signi®cant in¯u-ence of the resulting supramolecular structures. We report here the structures of two such examples, 1,3-diamino-4-nitrobenzene, (I), which has an excess of donors, and 3,5-dinitroaniline, (II), which has an excess of acceptors.
In compound (I) (Fig. 1) , there is an intramolecular NÐ HÁ Á ÁO hydrogen bond, forming an S(6) motif, as observed in 2-nitroaniline itself and in its C-methyl derivatives. In addition, each molecule acts as a double donor of intermolecular NÐHÁ Á ÁO hydrogen bonds (Table 2) , utilizing for this purpose just one NÐH bond in each amino group, and as a double acceptor of such bonds; the molecules are thereby linked into planar (4,4) nets (Batten & Robson, 1998) Figure 1 The asymmetric unit of (I) showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level.
² On leave from Departamento de Quõ Âmica Inorga Â nica y Orga Â nica, Universidad de Jae Â n, 23071 Jae Â n, Spain. (Fig. 2) . The non-H atoms of this net lie in the domain 0.51 < y < 0.99, and there is a second similar net passing through the unit cell, generated by the glide plane at y = 0.25 and lying in the domain 0.01 < y < 0.49. There are no hydrogen bonds or %±%-stacking interactions between adjacent nets, so that the supramolecular aggregation is strictly two-dimensional.
The supramolecular structure of compound (I) may be compared with those of both 2-nitroaniline and 4-nitroaniline, as the molecular constitution of (I) shares features with both these nitroanilines. The intramolecular S(6) motif is common to both (I) and 2-nitroaniline, as is the formation of C (6) chains. On the other hand, the formation of a (4,4) net is observed both in (I) and in 4-nitroaniline, but the surprising feature in (I) is that the net formation utilizes only one NÐH bond per amino group, while one of the NÐH bonds, N1Ð H11, does not participate at all in the hydrogen bonding (Table 2) .
Compound (II) crystallizes with Z H = 2 in P2 1 /n: the different hydrogen-bonding characteristics of the two independent molecules (Table 4 ) are suf®cient to rule out the possibility of any additional symmetry. Within the selected asymmetric unit (Fig. 3 ), N11 in molecule 1 acts as hydrogenbond donor, via H1A, to O23 in molecule 2, and each of these two-molecule units is linked to four others: N11 and N21 each acts as a single donor, via H1B and H2B, respectively, while O12 and O21 are each single acceptors. The primary hydrogen-bonded structure is a sheet, most easily analysed in terms of the linking of spiral chains. Atom N11 at (x, y, z) acts as donor, via H1B, to O21 at ( ). The molecules of types 1 and 2 alternate along this chain, acting as double donors and double acceptors, respectively. These chains are linked into continuous sheets by a third NÐHÁ Á ÁO hydrogen bond. Atom N21 at (x, y, z) acts as donor, via H2B, to O12 at (1 + x, 1 + y, z), so producing by translation a C 2 2 (14) chain parallel to the [110] direction; the molecules of types 1 and 2 again alternate along this chain, but within this chain each acts as a single donor and a single acceptor. The combination of the [010] and [110] chains generates a deeply puckered sheet parallel to (001) built from R 10 10 (58) rings (Fig. 4) . There are two such sheets running through each unit cell, related to one another by the action of the centres of inversion. The original sheet lies in the domain À0.25 < z < 0.75 and its symmetry-generated The two independent molecules in (II) showing the atom-labelling schemes for (a) molecule 1 and (b) molecule 2. Displacement ellipsoids are drawn at the 30% probability level.
companion lies in the domain 0.25 < z < 1.25. Because of the puckered nature of these sheets, each sheet is interwoven with its two immediate neighbours, so producing a continuous three-dimensional network of interwoven sheets.
Isomeric with compound (I) are 2,4-dinitroaniline [Cambridge Structural Database (CSD; Allen & Kennard, 1993) refcode QQQFNG02 (Prasad et al., 1982) ] and 2,6-dinitroaniline (CUZDEG; Parkanyi & Kalman, 1984) . The molecules in QQQFNG02 contain the intramolecular S(6) motif characteristic of 2-nitroanilines and, in addition, they are linked by paired NÐHÁ Á ÁO and CÐHÁ Á ÁO hydrogen bonds into chains of fused alternating S(6) and R 2 2 (8) rings (Fig. 5) . In CUZDEG, the amino group forms S(6) motifs with both nitro groups and a combination of NÐHÁ Á ÁO and CÐHÁ Á ÁO hydrogen bonds links the molecules into a chain of fused R 4 4 (13) rings from which the paired S(6) rings are pendent (Fig. 6) .
The two CÐNH 2 distances in compound (I) are very different (Table 1) , but the longer of these is very similar to the two independent CÐNH 2 distances in compound (II). On the other hand, the CÐNO 2 distance in (I) is ca 0.10 A Ê shorter than the corresponding distances in (II), which are closely grouped about their mean value of 1.469 (2) A Ê . These observations, together with the marked CÐC bond ®xation in (I), indicate that in (I) there is an important contribution from the quinonoid form (Ia), but essentially none from the alternative form (Ib). It is thus interesting to note that in QQQFNG02, the pattern of CÐN and CÐC bond lengths points clearly to form (IIIa) as an important contributor to the exclusion of form (IIIb). In compound (II), the 1,3,5-substitution pattern effectively precludes the development of such forms, although there is a clear distinction between the lengths of the eight CÐ C bonds adjacent to an NO 2 group [range 1.365 (2)± 1.380 (2) A Ê , mean 1.376 (2) 
Experimental
Commercial samples of compounds (I) and (II) were puri®ed by chromatography on silica gel with CHCl 3 as eluant. Crystals suitable for single-crystal X-ray diffraction were grown by slow evaporation of solutions in ethanol.
Compound (I)
Crystal data Stereoview of part of the crystal structure of (I) showing one of the R 10 10 (58) rings forming the (001) nets. For the sake of clarity, H atoms bonded to C atoms have been omitted. Compounds (I) and (II) both crystallized in the monoclinic system; space group P2 1 /n was assumed from the systematic absences in each case. H atoms were treated as riding atoms with CÐH distances of 0.93 A Ê and NÐH distances of 0.86 A Ê .
For both compounds, data collection: XPREP (Bruker, 1997); cell re®nement: XPREP; data reduction: XPREP; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2000) ; software used to prepare material for publication: SHELXL97 and WordPerfect macro PRPKAPPA (Ferguson, 1999) . Hydrogen-bonding geometry (A Ê , ) for (I). 
